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Traditionally, time spent travelling has been seen as a ‘cost’ to the traveller. Autonomous or fully automated vehicles
(FAVs) can free the driver of the driving task and allow engagement in other worthwhile activities inside the FAVs,
which can transform how people travel. However, there is little understanding about how travel time can be used
and how worthwhile this time can be in FAVs; and whether this is related to the intention to use FAVs. This paper
addresses these questions through a multi-country questionnaire survey, with a sub-sample of chauffeur-driven car
users to mimic time use in FAVs. Responses show that users are likely to engage in other non-driving activities while
riding in FAVs, and these differ according to trip purpose and direction. Time spent travelling in FAVs is perceived to
be more useful than in current modes of transport. Interest in using FAVs is directly correlated with perceived
usefulness of time in autonomous vehicles. There is a strong correlation between intended activities in FAVs and
current activities by primary car users in chauffeur-driven cars, providing some validation to the stated intention
responses. Results have important implications for policy-making, time use and value-of-time research, as well as
vehicle interior design.
Notation
Xi vector of explanatory factors
Yi probability of a response
yi
* unobserved continuous variable
α parameter (constant)
β parameter vector
εj errors
τj threshold values
1. Introduction
Fully automated vehicles (FAVs), where a vehicle can drive
itself from an origin to a destination without any human
driving input, have received enormous attention from the
media, members of the public and transport researchers since
Google’s (now Waymo) first public demonstration of such a car
in 2012. The UK’s Department for Transport (DfT, 2015a)
identified four key benefits from these self-driving, driverless
or autonomous vehicles: (a) creating more free time (inside
the vehicle); (b) improving safety; (c) easing congestion and
reducing emissions; and (d) increasing access to vehicles.
Understanding and quantifying these impacts is a growing area
of research, and this paper focuses on the first of these by inves-
tigating the potential implications of travel time use in FAVs,
which has not received any attention in the literature before.
In the literature relating to transport economics and appraisal,
travel time is viewed to cause a disutility (Mokhtarian and
Salomon, 2001) – in other words, the time during travelling is
a ‘cost’ to the traveller, and this cost is considered in users’
mode choice decisions and in transport project appraisal.
An FAV, however, is expected to allow the traveller to engage
in other worthwhile activities and thus create ‘free time’ that
would otherwise have been used in driving the vehicle (Wadud
et al., 2016; Wardman and Lyons, 2016). To this end, KPMG
(2015) estimates that the benefits of using the freed-up driving
time productively can be quite large (up to £20 billion) to the
UK economy. The willingness to pay for these vehicles is also
likely to depend on how useful the travel time can be in FAVs
(Bansal et al., 2016). Despite the acceptance that the freed-up
travel time in an FAV can be used to engage in different activi-
ties and the importance of the travel time costs for demand
forecasting and appraisal, there is little understanding of how
people would spend their time in FAVs, and how useful or
worthwhile that time is likely to be. Also missing is any
revealed evidence on how travel time is currently used in cars,
which could be used to anchor the results of potential future
use in FAVs.
The aim of this research is to address the gap by investigating
the (possible) link between current travel time use in cars, the
potential usefulness of travel time in FAVs and its effects on
the intention to use FAVs. To address this, several interlinked
research questions are investigated
(a) whether there is any evidence of primary car users
utilising their travel time currently by engaging in
activities on board the car and what those activities are
(b) how people intend to engage in different activities while
travelling in FAVs in future and whether there are any
differences in their intended use depending on the
purpose or direction of the trip
(c) whether there are any similarities between the activities
people engage in while they are in a car now (from point
(a)) and intended activities in an FAV (from point (b))
1
Cite this article
Wadud Z and Huda FY
Fully automated vehicles: the use of travel time and its association with intention to use.
Proceedings of the Institution of Civil Engineers – Transport,
https://doi.org/10.1680/jtran.18.00134
Transport
Research Article
Paper 1800134
Received 07/09/2018;
Accepted 30/01/2019
Published with permission by the ICE under the CC-BY 4.0 license.
(http://creativecommons.org/licenses/by/4.0/)
Keywords: social impact/statistical
analysis/transport planning
Downloaded by [ University of Leeds] on [25/03/19]. Published with permission by the ICE under the CC-BY license 
(d ) whether and how people perceive the potential usefulness
of their travel time in FAVs and what factors – especially
the possibility of motion sickness – affect this perceived
usefulness
(e) whether the interest in travelling in FAVs is associated
with the perceived usefulness of travel time.
Except for cursory exploration of the second objective, no
other studies have investigated these important questions
related to travel time use in the context of FAVs. The paper is
organised as follows. Section 2 presents the literature around
the disutility of travel time and how it can be usefully spent
in some transport modes, along with a summary of the small
amount of literature on the use of travel time in FAVs.
Section 3 describes the survey process to collect the data and
explains why studying chauffeur-driven car users is important
in this context. Section 4 analyses the data, presents the results
and discusses these in the context of the broader literature.
Section 5 draws conclusions.
2. Relevant literature
2.1 Multitasking and (dis-)utility of travel time
The practice of viewing travel time as a ‘cost’ is central in
transport economics – both in appraisal of transport-related
projects and in travel-related decision-making (e.g. mode
choice, route choice, etc.) – and has been well established for
decades. According to this literature people benefit from being
physically present at a destination: travelling there is only a
means to that end and therefore the demand for travel is a
‘derived’ demand (Mokhtarian and Salomon, 2001). The time
spent during travelling is a source of disutility for two reasons
(Ettema and Verschuren, 2007): first, travel time is a ‘loss’ or
‘waste’ that could have been spent in conducting other worth-
while activities; second, the act of travelling itself can be tiring
or stressful. In transport project appraisal, travel time constitu-
tes one of the largest components of transport costs and thus
reducing travel time is often the most important goal in trans-
port improvement projects (Frei et al., 2015). In the same vein,
a faster transport mode is more attractive compared to a
slower one, as long as the other characteristics of the modes
are similar. The value of time (VOT) or the value of travel time
saved (VTTS) are thus important metrics, and the valuation of
travel time is a well-established area in transport economics
research.
In a seminal work, Mokhtarian and Salomon (2001) argue
that travel time could provide a positive or less negative utility
if other activities can be carried out during travel (e.g. reading,
relaxing, working, etc.). This possibility has received attention
from researchers in the form of ‘travel time use’ or ‘multitask-
ing’, with clear evidence using multiple methods (question-
naires, direct observations, modelling) that travellers are
increasingly using their travel time doing something worth-
while, which can reduce the disutility of travel. Jain and
Lyons (2008) suggest the existence of two types of ‘gift’ of time
during travel: ‘transition’ time prepares travellers for their desti-
nation, while ‘time out’ time allows them to escape from
obligations and relax. Mokhtarian and Salomon (2001) and
Redmond and Mokhtarian (2001) also suggest that there is an
optimal commute time of about 15 to 20 min, hinting at the
existence of a net positive utility of travel time – at least in
some circumstances, such as during a commute.
The travel time valuation literature recognises these prop-
ositions and suggests that the VOT or VTTS is unique to
everyone and varies depending upon socio-economic character-
istics as well as trip purpose, trip length, travel mode, conven-
ience, crowding (if public transport) or the presence of others
(in a car) and other environmental factors (e.g. in the UK
VTTS for commuting and business trips are £5·08/h and
£22·74/h, respectively (DfT, 2015b)). In addressing the possible
worthwhile use of travel time, Mackie et al. (2003, p. 50)
suggest ‘the opportunity to use travel time productively can be
expected to impact on the value of time, and in this respect the
advent and widespread ownership and use of mobile phones
and the possibility to use laptop computers on some mode
may have had a significant downward influence on the value
of time’. Indeed, nearly all of the empirical evidence shows
that the opportunity to use travel time usefully reduces the
negative utility of travel (e.g. Batley et al. (2010) for the UK;
and Ettema and Verschuren (2007) and Significance et al.
(2012) for the Netherlands). The accepted principle still is that
the utility of travel time remains negative, but is less so when
other activities can be pursued together, which is what Rasouli
and Timmermans (2014) indeed show using a regression
framework for estimating travel time utility.
A different strand of literature specifically investigates how tra-
vellers use their time during travel (e.g. Gamberini et al., 2012;
Guo et al., 2015; Lyons et al., 2007; Ohmori and Harata,
2008; Susilo et al., 2012; Timmermans et al., 2002; van der
Waerden et al., 2009; Zhang and Timmermans, 2009). Lyons
et al. (2007) and Susilo et al. (2012) conducted possibly two of
the largest questionnaire surveys on rail passengers’ use of
time in the UK in 2006 and 2010. The share of respondents
engaged in different activity types was remarkably similar in
each of the two surveys. Susilo et al. (2012) also model the
‘utility’ derived from travel time use in trains, although they do
not directly relate that to VTTS.
Nearly all of the literature on the use of travel time focuses on
public transportation modes (see e.g. Keseru and Macharis
(2018) for a review). Very few studies investigate the useful use
of travel time during car travel and even these studies are
limited to qualitative observations. This is not unexpected: the
majority of car trips (especially commutes, which have received
the most attention so far) in the developed world are single
occupancy, where the traveller is also driving the car. Since
driving requires nearly the full attention of the driver all of the
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time, there are limited opportunities to engage in other useful
activities (except passive activities such as listening to
music/radio), which makes the questionnaire style surveys con-
ducted for train or bus passengers less useful in this context.
Nonetheless, Basmajian (2010) investigated how parents catch
up with their children and prepare for work and home chores
during driving to and from work, or prefer the ‘time out’ time.
Laurier (2004) described in detail the work done by a female
executive while driving. Hislop (2013) reports that over half of
his sample of business travellers used a phone for work
purposes while driving. This aspect of willingness to ‘multi-
task’ during driving or travelling is clearly highly relevant to
FAVs, given they will allow the ‘drivers’ to engage in other
worthwhile activities, without compromising safety.
2.2 Travel time use and mode choice
The choice between using cars and public transport modes is
always a trade-off. The car provides flexibility, autonomy,
comfort and privacy – all of which are desirable – but it does
not allow drivers to make productive use of their driving time.
Public transport modes – especially trains – allow productive
use of travel time on board, which is highly desired, but they
are often inconvenient, uncomfortable, have a rigid schedule
and do not provide any privacy. At any point in time or in a
country or a city, the modal split between road and rail travel
reflects this trade-off by the travel decision-makers. The litera-
ture on the effect of the ability to multitask on this mode
choice trade-off is sparse, although the growth in rail travel in
the UK over the last decade has been partially attributed to
the mode’s ability to allow people to make good use of their
travel time – especially for business trips (Wardman and
Lyons, 2016). Malokin et al. (2015) also show that the ability
to multitask in public transport modes affects the choice of
travel modes in the USA, while Ettema et al. (2012) report
that the satisfaction of public transport modes depends on
multitasking possibilities while riding.
Full vehicle automation is likely to alter radically the existing
state of this trade-off in mode choice decisions, since the
driving tasks are removed from the driver in such a vehicle,
offering them the opportunity to engage in other worthwhile
activities. This removes a key disadvantage of driving private
vehicles and thus will likely encourage the use of fully auto-
mated cars at the expense of public transport modes (Wadud
et al., 2016; Wardman and Lyons, 2016). The activities to be
engaged in FAVs will also alter the utility of travel time and
thus reduce the VTTS (Le Vine et al., 2015; Wadud et al.,
2016), which is a key component in mode choice modeling, as
well as transport project appraisal. As such it is important to
know more about how people could use their driving time in
FAVs and how useful that use is.
2.3 Use of travel time in FAVs
Several recent studies have investigated the potential use of
travel time in a future driverless car. These include Schoettle
and Sivak (2014), Cyganski et al. (2015), Kyriakidis et al.
(2015) and Bansal and Kockelman (2017). Table 1 presents the
summary findings of three of these surveys (Cyganski et al.
(2015) could not be converted to this format, as the style of
questions was different). It is clear that potential users of FAVs
show an inclination to engage in different types of activities
that are worthwhile to them. Notably, all three studies are
about wider consumer perceptions related to FAVs, hence the
questions and the analysis are not as detailed as those used for
the literature on time use and multitasking mentioned earlier.
Often, the surveys contain only one question about how the
riders may use their travel time in an FAV, with no attempts to
differentiate potential use by journey type, direction of travel
or duration of travel. Also, none of these studies focus on how
driving time is used in a car now, although Kyriakidis et al.
(2015) attempt to reveal the ‘potential’ time use in a manually
driven car. However, they do not clearly ask how the respon-
dents currently use their time while driving, but rather ask
about the ‘intention’ to use time in a manually driven car.
A relatively high share of responses (10%) indicated potential
participation in ‘active’ secondary tasks (e.g. reading, watching
movies, sleeping/resting etc.) while driving manually, which
raises some concern. This underlines the value of investigating
not only how people may potentially use their travel time in
an FAV, but also some validation of that intention through a
some evidence on how they use time in a car currently when
not driving.
3. Methods and data
3.1 Survey and data collection
Given FAVs are still not available to users, the previously men-
tioned surveys on the use of travel time on board FAVs are all
‘stated intention’ in nature, with hypothetical questions about
how people might spend their time in these vehicles. Asking
existing drivers about their ‘revealed’ use of driving time will
clearly underestimate the potential future use in automated
vehicles because current drivers are primarily engaged in
driving and can become involved only in passive activities.
Although it is possible to ask only car passengers about their
travel time use, this may not reveal the behaviour of the predo-
minant car users – the drivers – in most developed (and many
developing and emerging) economies. For example, talking to
the primary car users (whose presence is guaranteed, given
someone has to drive) is likely to be a dominant activity for
car passengers. In this circumstance, surveying existing car
users in a megacity within a developing country offers two
benefits. First, it is quite common for private vehicle owners to
have full-time chauffeurs (professional drivers employed by the
car owners) in developing countries like Bangladesh, freeing
the primary car user of any driving duties. Second, the streets
in such big cities (especially Dhaka and Chittagong) are
heavily congested – with hours potentially lost every day stuck
in traffic – encouraging travellers, including car users, to use
their travel time doing something worthwhile. Therefore a
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share of the responses are collected from Bangladeshi car users
so as to obtain some ‘revealed preference’ grounding in order
to understand potential travel time use in FAVs in the future.
Among various survey techniques for the study of travel time
use, the travel diary, focus-group interview and questionnaire
survey are the most popular ones. Questionnaire survey in
online or paper form is the most convenient among these, and
this approach is followed here by preparing and distributing an
online questionnaire survey. Respondents were first asked
about their most recent trips of different types (commute,
business, leisure): the distances, the mode used (separate modal
options for car passengers and drivers) and how they spent
their time during that specific trip. The activities included in
the tick-box options follow the existing literature on multitask-
ing (see results tables and figure in the next section).
Respondents were also asked about the activity that they spent
the most time on during that trip, which is defined as the
primary activity. Information was collected for both outbound
and inbound trips separately for the three trip types.
Respondents were then given a description of fully automated,
driverless cars (along with a video link to a demonstration of
an FAV) and asked to imagine the same journey to be under-
taken by FAV. Questions about how they might use their travel
time for that specific journey in an FAV followed. The response
options for different activities are the same as before, with an
additional activity of ‘still watching the roadway’. Respondents
were also asked about how useful they believed their travel
time would be in FAVs for that specific trip type and direction.
After asking about the time use in two opposite trip directions,
the respondents were also asked how keen they were on using
FAVs for that trip type. Finally, sociodemographic information
was collected at the end of the survey.
In order to limit respondent fatigue, each respondent was asked
about only two trip types (a pair from leisure, business and
commute), although they were given the option to respond
about the third trip type after completing the sociodemographic
information, if they wished to do so. Survey participants were
collected through snowballing, with initial links circulated by
way of Facebook, Twitter, Linkedin and emails to peers.
(Although such a convenient sample may not be representative
of the population, this research does not aim to derive an
average VTTS for project appraisal or predict uptake of FAVs
among the population, where sample representativeness would
be important.) In total, 621 individuals supplied valid responses,
although the total number of valid responses across different
trip types and different journey directions is 2210. Summary
statistics about the respondents are presented in Table 2.
3.2 Regression method
Much of the present analysis utilises descriptive statistics at
different aggregation levels (e.g. time use in commuting as
opposed to leisure trips, outward as compared to inbound
Table 1. Summary of studies on intended time use in an FAV
Parameter Kyriakidis et al. (2015)a Schoettle and Sivak (2014)
Bansal and
Kockelman (2017)a
Study period July 2014 July 2014 June–July 2015
Final sample size 4886 1533 1088
Geographic coverage 109 countries USA, UK, Australia Texas (USA)
Automation classification BASt NHTSA NHTSA
Question on time use When driving in a fully
automated vehicle (AV), I’ll be
inclined in secondary tasks:
If you were to ride in a completely self-driving
vehicle (L-4), what do you think you would
use the extra time doing instead of driving?
Activities to be
performed while
riding in Level-4 AVs
Would not ride in an AV — 22·4 —
Watch the road even not driving — 41·0 —
Work — 4·9 17·4
Rest/sleep 38·5 7·0 18·1
Music/radio 56·5 — —
Mobile phone – calls/messaging 47·3 7·7 46·2
Email check/internet surfing 44·3 — 33·3
Watch movie/TV/play games 39·4 7·3 27·3
Reading 39·2 8·3 24·5
Eating/drinking 48·2 — 56·0
Interaction with other passenger 47·8 — 59·5
Window gazing 47·4 — 59·4
Doing nothing 15·8 — —
Others — 1·4 —
Prefer not to respond 9·7 — —
Maintenance activity — — 17·5
Exercise — — 7·8
aThe numbers may add to more than 100 since respondents were allowed to choose multiple options. BASt, Federal Highway Research Institute, Germany;
NHTSA, National Highway Traffic Safety Administration, USA
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trips, etc.). Although this approach is quite common in the
literature on travel time use (e.g. Lyons et al., 2007; Ohmori
and Harata, 2008), there could be other substantial differences
between respondents in a specific group. As such, two
regressions are run to understand the drivers or factors that
can affect the perceived usefulness of travel time in FAVs and
the intention to use FAVs for the trip types. The two dependent
variables of interest for modelling are responses to the ques-
tions, ‘What per cent of your travel time will be more useful if
you make the trip in a FAV?’ and ‘How interested are you
about making your usual [commute/business/leisure] trips in a
FAV?’. The responses range from ‘less than 10% more useful’
to ‘more than 75% more useful’ for the first question (five
such categories) and ‘not interested’ to ‘very interested’ for the
second question (four such categories). As the dependent vari-
ables (responses) have membership in discrete categories, a
linear regression technique is not applicable.
Multinomial choice models are often employed to model cat-
egorical responses when there are more than two categories or
responses, like here. There is, however, an order in the response
categories used here (from perceived low usefulness to high
usefulness of time in FAVs or low to high interest in using
FAVs), and as such the better modelling options are the
ordered logistic or ordered probit regression model (Green,
2012; Long and Freese, 2001). In these models, the probability
of a response Yi falling in different categories is assumed to be
governed by threshold values of an unobserved continuous
variable, yi*, which is a function of the dependent variables
1: yi ¼ αþ X iβ þ εi
The resulting model is an ordered logistic model if εi has a
logistic distribution, and an ordered probit model if εi is
normally distributed. The unobserved continuous variable yi
*
for the different responses is divided into the required number
of observed ordered categories using thresholds values τj, τj−1,
and so on. For an ordered logistic model (note that the
ordered probit was also tested, but ordered logistic fits the data
marginally better; both sets of results point to similar con-
clusions), the probability of the ith observation falling within a
response category j is
2: Pr Yi ¼ jð Þ ¼ 11þ expðτj þ X iβÞ
 1
1þ exp τ j1 þ X iβ
 
The parameter vector β and threshold values τ are estimated
simultaneously using the log-likelihood method. As there are
more than one responses from most respondents (for different
trip types), a mixed effect ordered logistic regression model
was used, with random effects for the respondents. These
mixed effect ordered logistic regression models are estimated
using Stata.
4. Results
4.1 Current use of travel time by car users
Table 3 presents the ‘revealed preference’ results – namely, the
activities performed by car passengers in Bangladesh – as a
proxy to understanding how travel time in FAVs could be used
in future. Clearly, car passengers are engaged in a range of
activities and, on average, a respondent is involved in 3·6
different activities during each leg of a trip. Thinking and plan-
ning is the most popular of all activities for outbound trips:
more than half (53·7%) of the car passengers, at some point,
are involved in thinking or planning, which is dominated
primarily by the commute (63·6%) and business (64%) travellers.
During outward trips for commuting and business travel a sub-
stantial number of respondents also engage in working/studying
Table 2. Selected characteristics of survey sample (percentages are shown in parentheses)
Parameter Sample size, N: number (%) Parameter Sample size, N: number (%)
Heard about FAV Country
Yes 555 (89·4) Bangladesh 218 (35·1)
No 66 (10·6) UK 231 (37·2)
Trip type USA 108 (17·4)
Commute 410 (66·0) Other countries 64 (10·3)
Business 169 (27·2) Education level
Leisure 526 (84·7) High school diploma 25 (4·0)
Age College degree 94 (15·1)
18 to 24 100 (16·1) Graduate degree(s) 502 (80·8)
25 to 40 379 (61·0) Occupation
41 to 54 102 (16·4) Professional/senior managerial 218 (35·1)
55 to 64 32 (5·2) Middle managerial 76 (12·2)
65 to 69 8 (1·3) Junior managerial/clerical/supervisor 86 (13·8)
Gender Skilled professional 71 (11·4)
Female 224 (36·1) Full-time student 156 (25·1)
Male + declined to reveal 397 (63·9) Retired 14 (2·2)
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(25·5% and 44%). All of these shares drop significantly
during the inbound leg (e.g. 9·4% and 11·5% for work/study
and 41·5% and 50% for thinking/planning). Consequently,
on the return or inbound legs, the use of social media is the
most popular activity for both business travellers (65·4%) and
commuters (49·1%). Indeed, the use of social media is the
most popular activity of car passengers during return trips
(47·8%).
Figure 1 presents the ‘primary’ activities: activities the car
passengers in Bangladesh spend most time on during a specific
trip leg. Commuters and business travellers spend most of their
time working/studying or thinking/planning (34·5% and 60%)
during the outward leg, yet during the return leg only 17·9%
of commuters and 15·3% of business travellers engage in these
‘productive’ activities. This supports the notion by Lyons et al.
(2007) that the travel time during outbound trips is utilised
preparing for work- or business-related engagement, whereas
the return trip may be associated with a depleted energy level
of the traveller and accompanying relaxing or relaxed activities,
which Keseru and Macharis (2018) call ‘switching off ’.
The relatively high share of sleeping/snoozing activities during
Table 3. All activities conducted by car passengers in Bangladesh
Activity performed by a car passenger
Share of respondents by trip purpose and direction of travel: %
All Commute Business Leisure
Outward Inbound Outward Inward Outward Inward Outward Inward
Working/studying 23·1 8·2 25·5 9·4 44·0 11·5 11·1 5·4
Window gazing/people watching 41·8 40·3 41·8 43·4 36·0 38·5 44·4 37·5
Thinking/planning 53·7 35·1 63·6 41·5 64·0 50·0 38·9 21·4
Phone calls/messaging 38·1 32·8 32·7 34·0 64·0 42·3 31·5 26·8
Online social media 42·5 47·8 45·5 49·1 36·0 65·4 42·6 37·5
Reading for leisure 9·0 6·7 10·9 5·7 8·0 7·7 7·4 7·1
Emailing/browsing internet 33·6 33·6 40·0 37·7 48·0 50·0 20·4 21·4
Eating/drinking 13·4 12·7 9·1 1·9 28·0 34·6 11·1 12·5
Sleeping/snoozing 24·6 37·3 29·1 43·4 8·0 34·6 27·8 32·1
Listening to music/radio 40·3 38·8 49·1 41·5 24·0 26·9 38·9 41·1
Watching video/playing games 7·5 8·2 9·1 11·3 4·0 3·8 7·4 7·1
Talking to other passengers 47·0 46·3 30·9 39·6 44·0 34·6 64·8 57·1
Sample size: commute 55, business 25, leisure 55
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Figure 1. Primary activities on which most time was spent by car users in Bangladesh. A full-colour version of this figure can be found on
the ICE Virtual Library (www.icevirtuallibrary.com)
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the return commute or business leg is likely to be the result
of this switching off. The morning commute trips involve less
conversation compared to the return one – a finding also
observed by Gamberini et al. (2012) for underground rail in
London. Overall, results from the car user sub-sample in
Bangladesh clearly reveal that – when possible – the travel
time in a car is used by travellers to conduct work-related
or other worthwhile activities, just as in a train or a bus, as
found by earlier researchers. This provides some much-needed
validation for the proposition that travel time in FAVs will
indeed be used for useful activities.
4.2 Travel time use intentions in FAVs
Nearly 90% of the sample had already heard about FAVs
(Table 2). Table 4 presents all of the intended activities to be
performed by the respondents during different trips in FAVs,
while Figure 2 presents the primary activities on which most of
the travel time will be spent. Both Tables 2 and 4 show that the
largest share of respondents will continue to keep watching the
roadway, indicating some lack of trust in the automated
driving system. This finding is similar to that of Schoettle
and Sivak (2014). Interestingly, the share of respondents
watching the roadway becomes marginally smaller for return
Table 4. Intended activities (all) during travelling in an FAV – all respondents
Stated activity on which most time
will be spent in an FAV
Share of respondents by trip purpose and direction of travel: %
All Commute Business Leisure
Outward Inward Outward Inward Outward Inward Outward Inward
Still watching roadway 46·2 43·5 42·9 39·3 53·3 50·3 46·4 44·7
Working/studying 21·8 17·3 27·6 20·7 45·0 34·3 9·9 9·1
Window gazing/people watching 31·9 31·9 32·0 32·9 33·1 34·9 31·6 30·2
Thinking/planning 43·4 38·6 53·4 47·6 52·1 45·6 32·9 29·5
Phone calls/messaging 28·1 28·9 35·1 38·0 30·8 31·4 21·9 20·9
Online social media 28·1 29·5 31·5 35·1 29·6 33·7 24·9 23·8
Reading for leisure 20·5 20·7 27·6 26·8 16·0 20·1 16·3 16·2
Emailing/browsing internet 28·1 27·1 34·9 33·2 34·9 35·5 20·7 19·8
Eating/drinking 16·8 16·1 15·1 14·6 26·0 24·3 15·2 14·6
Sleeping/snoozing 16·7 21·6 18·0 22·4 17·8 27·8 15·2 19·0
Listening to music/radio 38·6 39·7 38·5 41·7 36·7 37·9 39·2 38·8
Watching video/playing games 7·7 8·0 8·3 9·0 5·3 5·9 8·0 7·8
Talking to other passengers 27·5 28·0 13·7 15·4 29·0 28·4 37·8 37·6
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Figure 2. Primary activities on which most time is likely to be spent while in an FAV – all responses. A full-colour version of this figure can
be found on the ICE Virtual Library (www.icevirtuallibrary.com)
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trips, possibly indicating some trust building during the out-
bound trip.
Unlike the previous studies, this study sought to understand if
time in FAVs is used differently for different trip purposes and
different directions of travel. Both Table 4 and Figure 2 show
that intended activities in an FAV indeed vary depending on
the direction of travel and trip purpose. After watching the
roadway, thinking/planning remains the most popular activity
in an FAV, with more than half of the respondents inclined to
spend some time on this activity during outbound commute
or business trips (Table 4). 27·6% of commuters and 45%
of business travellers intend to spend some time working or
studying during the outbound trip, with the share dropping
substantially during return trips as a result of switching off.
The same pattern continues for primary activities too: nearly
12·2% of respondents would primarily engage in working or
studying during outbound trips, and the number drops to 6%
for return trips. Working or studying is the second most
popular ‘primary’ activity for outbound business and commute
trips, whereas for leisure trips it is talking to other passengers.
As can be expected, sleeping/snoozing is more popular for
return trips compared to outbound trips.
Table 5 presents the perceived usefulness of travel time in
FAVs, compared to the respondents’ time in their current
modes of travel. The specific question was ‘What per cent of
your travel time will be more useful if you make the trip in a
FAV?’ The responses have five levels – less than 10%, 10–30%,
30–50%, 50–75% and more than 75%. Nearly two-fifths of the
respondents believe that over half of their travel time will be
more useful in an FAV. These responses are explored further
using regression later, in Section 4.4.
4.3 Association between current time use
in chauffeured cars and future time
use intentions in FAVs
Comparison with intended use of travel time in FAVs by all
respondents (Figure 2) and current time use by primary car
users (as passengers) in Bangladesh (Figure 1) reveals remark-
ably similar patterns for primary activities, despite the obvious
differences in the sample of respondents, the small sample
size for Bangladeshi car passengers and quite different traffic
conditions and travel patterns in Bangladesh. Although the
shares of time spent in different activities are naturally quite
different (e.g. there is little reading among car passengers in
Bangladesh), the pattern of differences between outbound and
inbound trips – especially for commute and business trips – are
more often similar than not. For example, working/studying
is less popular in return legs consistently across different trip
purposes, indicating switching off for both the ‘revealed’ pre-
ference and stated intention responses. Similarly, the use of
online social media or sleeping/snoozing is more popular in
return legs for both current car passengers, and future FAV
travellers. The ranking of current primary activities for car
passengers in Bangladesh and intended primary activities in
FAVs for all respondents show similarity too (Table 6).
Ignoring the option ‘still watching the roadway’, which was
not available for existing car users, the Spearman rank corre-
lation coefficient for the intended outbound and inbound
activities is 0·92 and 0·77, respectively, indicating a strong
correlation between existing time use by car users in
Bangladesh and potential time use in FAVs by all respondents.
Using only Bangladeshi car user sample, the rank correlations
between current primary activities and intended primary activi-
ties in FAVs are again high 0·83 and 0·89 for the two trip direc-
tions. The small subsample of ‘revealed’ time use activities of
Bangladeshi car users thus provides a reasonable validation for
the ‘stated’ intention observations of future potential use of
travel time in FAVs.
4.4 Usefulness of travel time in FAVs
Table 7 presents the results of the mixed effect ordered logistic
regression model for the perceived usefulness of travel time in
FAVs. A positive parameter estimate means that the explana-
tory variable increases this usefulness. As long as the respon-
dents are primarily involved in any activity other than
watching the road, they are more likely to perceive the travel
time to be more useful in the FAVs. An increase in trip dur-
ation increases the perceived usefulness of time in an FAV.
However, this effect is not statistically significant at the high
end of trip duration – this is possibly because most trip
durations above 1 h are from Bangladesh, which is entered as
a separate explanatory factor in the model.
The current mode of travel has a discernible effect on the
perceived usefulness of travel time in FAVs. Compared to
walkers, car drivers clearly find their travel time to be more
useful in an FAV, which is expected as driving requires full
engagement of the driver and the time otherwise spent driving
Table 5. Usefulness of travel time in FAVs and the effect of motion sickness
Motion
sickness
Share of respondents finding… : %
More than 75% time
more useful in FAVs
50–75% time
more useful
30–50% time more
useful in FAVs
10–30% time more
useful in FAVs
Less than 10% time
more useful in FAVs
All 22·2 18·5 17·8 15·3 26·3
No 22·6 18·2 17·8 15·8 25·6
Yes 18·3 20·8 17·3 10·4 33·2
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can now be released for performing other activities in an FAV.
For similar reasons cyclists also find their travel time to be
more useful in FAVs. Car passengers or public transport users,
however, are less likely to find the travel time in FAVs to be
more useful, compared to those who walk. This possibly
reflects that these user groups are not actively engaged in the
act of moving (unlike walkers, cyclists or car drivers) and there-
fore can make some worthwhile use of their travel time
currently.
Younger respondents (those 18–24 years old) are more likely to
perceive their travel time to be more useful in FAVs, while
those above 65 years of age are less likely to have this percep-
tion. Women are no different than men in their perception of
usefulness of travel time in FAVs. Middle managers, students
and skilled professionals are likely to find their travel time to
be more useful in an FAV. Household size does not have an
effect, but composition does: respondents with children are
more likely to find their travel time to be more useful in FAVs
compared to those without children. Respondents in the UK
are less likely to find their travel time in FAVs to be much
more useful than those in Bangladesh. This possibly reflects
the very poor satisfaction with the transport system as a whole
in Bangladesh (heavily crowded, unreliable public transport,
poor road conditions, chronic congestion), making the poten-
tial benefits in FAVs appear large.
Motion sickness could be an important barrier in FAV adop-
tion (Diels and Bos, 2016). Car sickness could limit the choice
of activities that can be performed by FAV users, as several of
the activities – especially those requiring reading a book or
looking at a screen continuously – are susceptible to motion
sickness, which could reduce the usefulness of time in FAVs.
However, no statistically significant effect of motion sickness
on the usefulness of travel time in FAVs was found through the
regression. On the other hand, Table 5 presented earlier shows
some differences were observed at the two ends of the
responses: a smaller (larger) share of respondents with motion
sickness find time to be very (slightly) useful in FAVs com-
pared to those without motion sickness. As seen in Table 8,
respondents with motion sickness intend to engage in different
types of activities (less work, study or reading activities), and
since the regression model already includes these activity types,
the effects of motion sickness possibly occur through these
activities. For example, those with motion sickness tend to
engage more in thinking/planning and using phones, both of
which have less influence on the usefulness of travel time in
FAVs (smaller parameter estimates in Table 7) compared to
working/studying, which is what the respondents without
motion sickness intend to engage in more.
Unlike in ordinary least-squares linear regression, the para-
meters in the mixed effects ordered logistic regression do not
directly represent the marginal effects of a change in the expla-
natory factors on the dependent variable. Table 9 presents the
effects of activity type on the probability to fall within a
specific group of travel time usefulness. For example, if
someone spends most of their time on working or studying,
they will be 13·2% less likely to find their travel time in an
FAV to be less useful, and 11·6% more likely to perceive their
travel time to be very useful. On the other hand, if someone
intends to spend most of their time sleeping or snoozing, they
are only 7% more likely to perceive their travel time to be very
useful. This also shows that the respondent’s intention to work
in FAVs increases the perceived usefulness of time in FAVs
more than their intention to sleep or snooze in these vehicles.
This indicates that the potential reduction in VoT or VTTS
will be relatively higher for outbound business travel (when
working is the most popular activity) compared to the return
trip (when relaxing activities take place). Still, what is clear
Table 6. Revealed and stated ranking of primary activities
Activity on which most time is
or will be spent
Revealed ranking of
current activities Ranking of stated intentions in FAVs
Car passengers
Bangladesh
Car passengers
Bangladesh All respondents
Outbound Inbound Outbound Inbound Outbound Inbound
Working/studying 2 9 2 7 1 7
Window gazing/people watching 4 4 4 7 4 4
Thinking/planning 1 5 5 3 3 2
Phone calls/messaging 9 6 9 6 10 9
Online social media 5 2 5 1 6 6
Reading for leisure 10 10 9 10 7 8
Emailing/browsing internet 7 8 8 9 8 10
Eating/drinking 11 10 12 11 12 12
Sleeping/snoozing 7 3 7 5 9 5
Listening to music/radio 6 6 1 4 5 3
Watching video/playing games 12 12 11 12 11 11
Talking to other passengers 2 1 2 1 2 1
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from the marginal effects is that the ‘productive’ use of time
through working or studying is not the only worthwhile use of
travel time in FAVs, as often estimated in some literature (e.g.
KPMG, 2015); other so-called non-productive activities such
as snoozing or talking to people can be perceived as quite
worthwhile, too – especially depending on trip types and
directions.
4.5 Propensity to use FAVs
Figure 3 cross-tabulates the responses according to the per-
ceived usefulness of time in FAVs against the interest in using
FAVs for all three trip purposes in the full sample. As may be
expected, those who anticipate that their travel time would be
more worthwhile tend to be more interested in using FAVs.
The interest in using FAVs is explored further through a mixed
effect ordered logistic regression (Section 3.2) by correlating it
with the potential usefulness of travel time, controlling for
other factors (Table 10). Given the respondents were asked
only one question about their interest to use FAVs, but were
asked about the usefulness of time in FAVs separately for out-
going and return trips, two regressions are run for two trip
directions.
Both the regression results for the two directions point to
similar conclusions (Table 10). The result confirms the descrip-
tive findings earlier that the interest in using FAVs increases
with the perceived worthwhile use of travel time in these
vehicles. In the broader context, this result supports the find-
ings of Malokin et al. (2015) and Ettema et al. (2012) that
multitasking opportunities on a transport mode increases its
appeal to users.
Female respondents are less likely to be interested in using
FAVs, which supports previous studies showing their consist-
ently lower willingness to use FAVs (e.g. Schoettle and Sivak,
2014). However, it is worth noting that the female respondents
are not different from the male respondents in terms of per-
ceived usefulness of travel time in FAVs (Table 7). The lower
Table 7. Mixed effects ordered logistic regression results for
perceived usefulness of travel time in an FAV
Coefficient
Std
error
Trip duration (base – less than 20 min)
20–60 min 0·45** 0·20
1+ h 0·20 0·24
Current mode used (base – walking)
Cycling 0·99** 0·42
Public transport (bus, rail, metro) −0·67*** 0·21
Motor cycle, paratransit, other −0·63 0·44
Car as a driver 1·54*** 0·28
Car as a passenger −0·55** 0·23
Most time to be spent in FAV (base – continue watching the road)
Working/studying 2·27*** 0·33
Window gazing/people watching 1·64*** 0·33
Thinking/planning 1·48*** 0·31
Phone calls/messaging 1·89*** 0·41
Online social media 1·37*** 0·34
Reading for leisure 1·62*** 0·41
Emailing/browsing internet 2·14*** 0·41
Sleeping/snoozing 1·41*** 0·39
Listening to music/radio 1·55*** 0·37
Watching video/playing games 1·65*** 0·61
Talking to other passengers 1·19*** 0·32
Heard about FAVs before (base – yes): no 1·42** 0·68
Gender (base – male): female 0·02 0·44
Age (base – 25–40 years)
18–24 years 1·23* 0·71
41–54 years 0·39 0·58
55–64 years 0·05 0·97
65+ years −3·54** 1·80
Education (base – non-graduate): college
graduate
−1·27** 0·56
Occupation (base – senior manager)
Middle manager 2·18*** 0·67
Junior manager/Supervisor 1·04 0·66
Skilled professional 2·46*** 0·71
Retired, homemaker, others 1·83 1·47
Student 1·48** 0·64
Adults in household (base – 1 person)
2 persons −0·33 0·51
3 persons −0·93 0·72
4+ persons −0·87 0·66
Children in household (base – no): yes 1·37*** 0·45
Country of residence (base – Bangladesh)
UK −3·14*** 0·57
USA −0·78 0·68
Others −2·31*** 0·75
Access to personal vehicles (base – none)
1 vehicle −0·12 0·50
2+ vehicles 1·08* 0·63
Motion sickness (base – no): yes −0·58 0·42
Direction of trip (base – outbound):
inbound
−0·16 0·10
Trip type (base – commute)
Business 0·37* 0·21
Leisure 0·18 0·13
N 2200
Log-likelihood model −2455·3
AIC 5006·7
Note: asterisks indicate statistically significant ***at 99%, **at 95%, *at 90%
Table 8. Motion sickness and intended primary activities in FAVs
Stated primary activities
Motion sickness
No Yes
Still watching the roadway 28·3 35·3
Working/studying 9·4 7·0
Window gazing/people watching 8·3 7·5
Thinking/planning 8·7 10·4
Phone calls/messaging 3·5 6·0
Online social media 6·6 5·0
Reading for leisure 6·0 0·0
Emailing/browsing internet 4·5 1·5
Sleeping/snoozing 5·4 5·0
Listening to music/radio 7·1 10·9
Watching video/playing games 1·5 1·0
Talking to other passengers 10·9 10·4
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interest among women in using FAVs therefore hints at the
presence of other less utilitarian – possibly emotional – factors,
as suggested by Hohenberger et al. (2016). A similar disso-
nance occurs for respondents with children: they are more
likely to perceive their travel time to be useful in FAVs
(Table 7), but no more interested in using FAVs compared to
those without children (Table 10). This indicates that people
with children are being more cautious in their willingness to
Table 9. Marginal effects of activity types on perceived usefulness of time in an FAV
Activity on which most time
will be spent
Perceived usefulness of travel time in FAV
<10% time more
useful
10–30% time
more useful
30–50% time
more useful
50–75% time
more useful
>75% time
more useful
Working/studying −0·13*** −0·02*** −0·00 0·04*** 0·12***
Window gazing/people watching −0·10*** −0·02*** 0·00 0·03*** 0·08***
Thinking/planning −0·09*** −0·01*** 0·00 0·03*** 0·07***
Phone calls/messaging −0·11*** −0·02*** 0·00 0·04*** 0·09***
Online social media −0·08*** −0·01** 0·00 0·03*** 0·07***
Reading for leisure −0·10*** −0·01** 0·00 0·03*** 0·08***
Emailing/browsing internet −0·13*** −0·02*** −0·00 0·04*** 0·11***
Sleeping/snoozing −0·09*** −0·01** 0·00 0·03*** 0·07***
Listening to music/radio −0·09*** −0·01** 0·00 0·03*** 0·07***
Watching video/playing games −0·10*** −0·02** 0·00 0·03*** 0·08**
Talking to other passengers −0·07*** −0·01** 0·00 0·02*** 0·06***
Note: asterisks indicate statistically significant ***at 99%, **at 95%
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Figure 3. Responses according to usefulness of travel time and interest in using FAVs: (a) commuting trips; (b) business trips; (c) leisure
trips. A full-colour version of this figure can be found on the ICE Virtual Library (www.icevirtuallibrary.com)
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Table 10. Mixed effects ordered logistic regression results for interests in using FAVs
Outbound Inbound
Coefficient Std error Coefficient Std error
Usefulness of travel time in FAV (base – less than 10%)
10–30% time more useful 2·30*** 0·41 2·38*** 0·39
30–50% time more useful 2·82*** 0·44 2·95*** 0·43
50–75% time more useful 5·80*** 0·54 5·29*** 0·50
More than 75% time more useful 6·75*** 0·57 6·69*** 0·56
Trip duration (base – less than 20 min)
20–60 min 0·62** 0·30 0·54* 0·30
1+h 0·32 0·36 0·07 0·35
Current mode used (base – walking)
Cycling −1·74*** 0·58 −1·52*** 0·56
Public transport (bus, rail, metro) 0·39 0·33 0·35 0·32
Motor cycle, paratransit, other 0·98 0·76 0·56 0·77
Car as a driver 0·84** 0·39 0·93** 0·39
Car as a passenger 0·84** 0·38 0·73** 0·37
Most time to be spent in FAV
Working/studying 1·39*** 0·46 1·49*** 0·55
Window gazing/people watching 1·16** 0·52 0·86 0·53
Thinking/planning 0·96** 0·48 1·94*** 0·52
Phone calls/messaging 1·49** 0·69 0·82 0·62
Online social media 0·79 0·60 1·72*** 0·55
Reading for leisure 0·61 0·63 0·93 0·60
Emailing/browsing internet 1·29** 0·65 1·66** 0·66
Sleeping/snoozing 1·59** 0·74 2·35*** 0·61
Listening to music/radio 0·20 0·59 0·46 0·52
Watching video/playing games 3·76*** 1·22 3·47*** 1·11
Talking to other passengers 1·97*** 0·47 1·92*** 0·46
Heard about FAVs before (base – yes): no −0·33 0·63 −0·55 0·62
Gender (base – male): female −1·09** 0·43 −0·93** 0·41
Age (base – 25–40 years)
18–24 years 0·28 0·66 0·29 0·64
41–54 years −0·69 0·55 −0·57 0·53
55–64 years −0·52 0·92 −0·60 0·90
65+ years −0·59 1·69 −0·89 1·63
Education (base – non-graduate): college graduate 0·39 0·55 0·45 0·53
Occupation (base – senior manager)
Middle manager 0·40 0·63 0·27 0·61
Junior manager/supervisor 0·55 0·63 0·37 0·61
Skilled professional 0·19 0·67 −0·01 0·66
Retired, homemaker, others 1·52 1·42 1·44 1·39
Student 0·89 0·61 0·85 0·59
Adults in household (base – 1 person)
2 persons −0·44 0·49 −0·62 0·48
3 persons −0·51 0·69 −0·72 0·67
4+ persons −0·02 0·62 −0·24 0·60
Children in household (base – no): yes 0·47 0·42 0·44 0·40
Country of residence (base – Bangladesh)
UK −1·78*** 0·56 −1·88*** 0·55
USA −0·95 0·65 −1·07* 0·64
Others −0·73 0·71 −0·79 0·69
Access to personal vehicles (base – none)
1 vehicle −0·30 0·48 −0·46 0·47
2+ vehicles −0·21 0·61 −0·29 0·59
Motion sickness (base – no): yes −0·21 0·40 −0·27 0·39
Trip type (base – commute)
Business −0·17 0·33 0·01 0·32
Leisure 0·29 0·21 0·31 0·22
N 1101 1099
Log-likelihood model −1052·3 −1051·5
AIC 2204·6 2203·0
Note: asterisks indicate statistically significant ***at 99%, ** at 95%, * at 90%
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use FAVs, which is possibly expected given parents are known
to be more risk averse (Gorlitz and Tamm, 2015).
No statistically significant difference in interests to use FAVs
exists based on respondents’ age, occupation, household size
or access to vehicles. Note that the absence of statistical signifi-
cance does not necessarily mean that these variables are not
important predictors, rather it is the result of the present
model structure, where many of the effects of these variables
work through the perceived usefulness of time in FAVs.
Car drivers or passengers are more likely, whereas cyclists are
less likely, to use FAVs. Although cyclists responded that their
time will be more useful in FAVs, they are often a self-selected
group who prefer cycling because of the enjoyment and health
benefits; therefore their reduced willingness to use FAVs is not
surprising. Respondents from the UK are less receptive to
using FAVs, compared to other countries. Respondents are
likely to use FAVs for longer trips, although for return trips
above 1 h, this relationship does not appear to be statistically
significant for reasons mentioned before.
Motion sickness itself does not have a statistically significant
parameter estimate in the model, indicating it only affects the
intentions to use FAVs through reorganisation of activities and
its impact on the perceived usefulness of time. In general,
primary engagement in productive activities – such as working/
studying, emailing, using a phone, thinking/planning –
increases the likelihood of using FAVs. Respondents who pri-
marily engage in relaxed or relaxing activities such as reading
for leisure, using social media or listening to music are no
more likely to use FAVs for that specific trip type (compared to
those who choose to watch the roadway most of the time),
except those who intend to primarily sleep or snooze, which
increases their likelihood of using FAVs.
Table 11 presents the marginal effects of changes in perceived
usefulness of travel time in FAVs on the propensity to use FAVs
for the given trips for the outbound direction. This shows that,
for example, if someone perceives that their time will be highly
(>75%) useful then the probability to be in the ‘very interested’
group to use FAVs will increase by 45·3%, while the probability
to be in the ‘not interested’ group will reduce by 29·5%.
Given the survey sample in the study is not representative
of the population in the three major countries sampled, the
qualitative findings and relative magnitudes are more reliable,
compared to absolute numerical results. For example, in the
absence of strong evidence on VTTS estimates in FAVs, it may
be tempting to utilise the perceived increases in the usefulness
of travel time in FAVs in this study to proxy for changes in
VTTS; but this can only provide a tentative and biased gui-
dance, until rigorous VTTS estimates become available. Also,
interests in using FAVs may not translate to actual use of FAVs
in future, given that affordability and vehicle economics
(Wadud, 2017) have an important role here. In
particular, respondents in Bangladesh were quite receptive to
using FAVs, which is possibly a result of existing poor trans-
port conditions, but are less likely to afford the technology
compared to the respondents in the USA or the UK.
5. Conclusions
The aim of this research was to investigate how travel time can
be used by and be worthwhile to users while riding an FAV in
future. The innovative use of chauffeur-driven cars to under-
stand the users’ travel time use is a significant contribution to
understanding automation-related travel behaviour. Evidence
was found that currently primary car users – car passengers
driven around by chauffeurs – engage in various active and
passive activities inside the vehicles, lending support to the
notion that if car drivers are relieved of their driving duties
they, too, will most likely engage in other worthwhile activities.
Nearly every respondent showed a willingness to engage in
various activities – at least for a part of the trip – when travel-
ling in an FAV, although around one-quarter preferred to
watch the roadway primarily, which possibly indicates a lack of
trust in FAVs. Working or studying appear to be the second
most popular activity during outbound business and commute
trips, indicating possible productive use of travel time in FAVs.
In general, respondents intend to ‘switch off ’ during the return
trips – especially if they are business or commuting trips – and
engage in relaxed activities that do not require intense atten-
tion, which supports the revealed preference literature on time
use in other modes. There is an excellent correlation between
‘revealed’ time use in primary car users in chauffeur-driven
cars in Bangladesh and ‘intended’ time use in FAVs in the
full sample, giving some validation to the stated intention
Table 11. Marginal effects of perceived usefulness of travel time on intention to use FAVs – outbound tripsa
Perceived usefulness of travel time in FAVs
Intention to use FAVs
Not interested Slightly interested Moderately interested Very interested
10–30% useful −0·15*** −0·04*** 0·08*** 0·11***
30–50% useful −0·18*** −0·06*** 0·09*** 0·14***
50–75% useful −0·28*** −0·17*** 0·08*** 0·37***
>75% useful −0·29*** −0·21*** 0·05* 0·45***
Note: asterisks indicate statistically significant ***at 99%, *at 90%
aInbound results are nearly identical
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findings. This correlation is observed not only at the
aggregate level but also at the level of trip type and journey
direction.
There is evidence that the respondents believed their travel
time would be more worthwhile in an FAV, compared to their
current modes of transport, although the usefulness is slightly
hampered by motion sickness. Respondents engaged in pro-
ductive activities are more likely to find their time to be very
useful compared to those engaged in non-productive (leisurely)
activities, indicating the changes in VTTS in FAVs will likely
depend on what type of activities people engage in. Overall,
the findings on the worthwhile use of time support the hypoth-
esis that the VTTS in an FAV will be lower compared to a
manually driven vehicle, as proposed earlier by Wadud et al.
(2016), Le Vine et al. (2015), Milakis et al. (2017) and
Wardman and Lyons (2016), and confirmed by recent choice
experiments by Kolarova et al. (2018) and de Looff et al.
(2018). This has profound implications for transport project
appraisal and demand forecasting. In particular, the present
results also show that the intention to use FAVs is directly
linked to the perceived usefulness of travel time in those cars.
Implicitly, this also supports the findings of the literature on
multitasking and mode choice (e.g. Malokin et al., 2015). As
such, the potential increases in road travel demand and associ-
ated greenhouse gas and congestion implications resulting
from widespread adoption of FAVs – one of the several FAV
futures hinted at by Wadud et al. (2016), Fagnant and
Kockelman (2015) or Brown et al. (2014) – appear quite plaus-
ible. Policy makers need to be aware of this possibility and act
proactively to mitigate any such unintended consequences
(Wadud and Anable, 2016).
The results of the present study could be useful to vehicle
interior designers too. The potential engagement in different
types of activities in FAVs will likely require a rethinking of the
amenities and gadgets made available to FAV users. Although
some of these improvements – such as, connectivity between
the car and the mobile phone – are already happening, there is
likely to be a need for further changes. For example, around
45% of outbound business travellers prefer to work during
their travel, which may require arrangements for a worktop
(along with internet connectivity). Car seat design may need to
be altered to attract users who prefer to snooze or sleep in an
FAV, while seating arrangements may also need to be changed
to accommodate other activities. There are also differences in
activity engagement for different types and directions of trips.
This may warrant clever, flexible design that could be altered
quickly according to user preferences, especially for shared
FAVs, in order to make efficient use of the fleet (e.g. morning
and afternoon commute trips have different activity splits).
Just as traditional transport service providers (bus and train
operators) have responded to passenger demand for wi-fi facili-
ties in trains and buses, vehicle manufacturers or transport
network companies (on-demand mobility service providers)
will need to respond to a different set of needs from the users
of FAVs.
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